Tyrosine kinase inhibitor imatinib modulates the viability and apoptosis of castrate-resistant prostate cancer cells dependently on the glycolytic environment.
The tyrosine kinase inhibitor imatinib has been used in prostate cancer treatment with outcomes that did not follow the in vitro findings. The glycolytic environment has been shown to influence the efficacy of anti-cancer drugs. This study aimed to evaluate the effect of imatinib on cell viability, apoptosis, and metabolism in cell line models of castrate-resistant prostate cancer (CRPC) under hyperglycemic and hypoglycemic conditions. DU145 and PC3 CRPC cell lines were exposed to 20 μM imatinib under 5 mM (hypoglycemia) or 30 mM glucose (hyperglycemia) for 48-72 h. Cell viability was assessed by the MTS assay. The expression of apoptosis regulators and glycolytic metabolism-related proteins was analysed by Western blot, and the activity of caspase-3 and lactate dehydrogenase (LDH) was determined spectrophotometrically. Glucose consumption and lactate production were determined using biochemical assays. Imatinib decreased CRPC cells viability, whereas increasing apoptosis; effects only observed in hyperglycemic conditions. Glucose consumption and lactate production were significantly increased in imatinib-treated DU145 and PC3 cells, and independently of glucose availability. Accordingly, LDH expression and activity were significantly increased in response to imatinib. Higher glucose availability improved the effectiveness of imatinib suppressing survival and growth of CRPC cells. It was also shown that imatinib treatment stimulated the glycolytic metabolism of CRPC cells. This study first demonstrated that a glucose-enriched environment intensifies the effect of imatinib, which stimulates the interest for testing this compound into the clinical setting, namely in hyperglycemia conditions (diabetic patients) or in co-administration with inhibitors of glycolytic metabolism.